Until recently, it appeared that the transmission of genetic material by conjugative processes was restricted to gram-negative bacteria and occurred rarely, if at all, in gram-positive bacteria (1) . The notion that conjugal transfer of genetic material might occur among gram-positive bacteria was first suggested in 1964 by Raycroft and Zimmerman (15) to explain intraspecific transfer of chloramphenicol resistance in Streptococcus faecalis. The actual demonstration of plasmid-mediated gene transfer was reported 10 years later by Jacob and Hobbs (9) . Since the latter report, three groups have demonstrated conjugative transfer of resistance plasmids in streptococci (4, 12, 17) .
Clewell et al. (4) found that plasmid pAMyl of S. faecalis DS5 mediates its own transfer, as well as that of the tetracycline resistance plasmid pAMal, to other strains of S. faecalis. Subsequently, Franke et al. (7) demonstrated that pAMyl is also capable of mobilizing specific chromosomal markers in intraspecific matings of S. faecalis. However, pAMyl is not the only transmissible plasmid found in S. faecalis DS5.
LeBlanc and co-workers (12) found that plasmid pAM,81, which confers resistance to erythromycin (Em) and lincomycin (Lm), is also capable of self-transmission. After its introduction into a Lancefield group F Streptococcus (strain DR1501) by conventional transformation procedures (10) , it was found that strain DR1501 served as a pAM,8l donor in matings with Streptococcus mutans, Streptococcus sanguis, and Streptococcus salivarius. In the studies reported here, the occurrence of intergeneric conjugal transfers of pAM,8l between morphologically diverse species of lactic acid bacteria is de- (Table 2) .
Furthermore, the efficiency of Em resistance transfer to S. avium was at least two orders of magnitude greater than that observed with S. faecalis DS5 as donor.
Since pAM,8l carries both Em and Lm resistance, the simultaneous acquisition of both traits by the suspected transconjugants argued for plasmid transfer (18) . The controls employed in each mating excluded the possibility that Em resistance was acquired by a mutational event or by transformation. For example, no Em-re- (3) ; however, strain DR1001 possesses a smaller plasmid, which has not been previously described. In agarose gel electrophoretograms, the smaller plasmid has an estimated molecular weight of 6.7 x 106 (Fig. 2a) , based on its migration rate relative to known markers. This figure agrees well with the average size estimate of 5.5
Mdal obtained by measuring the open circular form of the plasmid in electron micrographs (data not shown). It has been suggested that the resident plasmids in L. casei carry genes that code for lactose utilization (8) ; however, the function of these genes has not been unequivocally established. Introduction of pAM,81 into L. casei DR1002 resulted in a transconjugant harboring two plasmids (Fig. 2b) , the resident 23-Mdal species and the 17-Mdal pAM,l8. In sharp contrast to strain DR1002(f8), L. casei DR1001/1(/) lost its native plasmid subsequent to the entry of pAM,/l (Fig.  2a) . A phenotypic screening of the type suggested by Rogosa (16) Em and Lm resistance after mating with DR1501(/3), yet no plasmid DNA could be isolated from lysates of the transconjugant. LeBlanc et al. (12) described a strain of S. salivarius that exhibited identical characteristics after a mating with the same donor. It should be possible to determine whether the resistance plasmid (or a portion thereof) has been integrated into the chromosome or is labilized during the extraction procedure. Similarly, the fate of the native plasmid in L. casei DR1001/1(,B) is at present also unknown. If the resident plasmid was lost due to its incompatibility with pAM,81, the loss was not reflected in an alteration of the strain's fermentation pattern. A series of fermentation tests indicated that the pAMftl-containing transconjugant and its cured progeny metab-PLASMID TRANSFER AMONG LACTIC ACID BACTERIA 619 olize the same carbohydrates as the parent strain (unpublished data). Clearly, other differences in the respective strains' metabolic capacities and structural components must be sought. The possibility that the resident plasmid integrated into the chromosome must also be considered; plasmid-chromosome hybridization studies should resolve the question.
